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mmv>&m nm.% ? r <f x - * - -f^mmmmm 

[H#3®13 S£*%T*, C:0. 6 5%®~1. 1%> Si:0. 15- 
1. 5%, Mb: 0. 2 0-1. 5%&*#U S^CCr : 1. 2 %^TT?> ( 
Mn + Cr) : 0. 2-1. 5%, Mo : 0. 0 1-0. 1%, V : 0. 0 1- 
0. 1%, Al : 0. 0 0 2-0. 1 %, Ti : 0. 0 0 2-0. 1 %, N b : 
0. 001 — 0. 3%, B:0. 0005 — 0. 1 %<D 1 @* f=.& 2 SfiUlfc^ 

tf-eo. ooo5-o. 5%^b, eMyfWMm^mm^^^ 1 '^ m 

CCeq = C+l/4Si + l/5Mn + 4/13Cr^ 0. SO^Ceq 
£1. 8 0%S»fiU 7x7>f h ♦ ^-9>f hlBI«*SV*Kk*-9>f hffittT? 

SOOMPa JgUiT% iWWWtftU ^»W^2W77>f 
A-feJWM-*B##£*"B&*#k, *ffi«3 0. 2-5 nm<DW&fr*>& 

[»#«2] St*%T% C: 0. 6 5%jg~l. 1%. Si : 0. 5-1 
51 Mn:0. 2 0-1. 5%fc**U JECC r : 1. 2 %OTT% (M 
n + Cr) : 0. 2-1. 5%, Mo : 0. 01-0. 1%, V : 0. 01-0 
1%. A 1 : 0. 0 0 2-0. 1%, T i : 0. 0 0 2-0. 1 %, N b : 0 
001—0. 3%, B:0. 0005 — 0. I%0 1tl*fcli2li^ 
•&ff-e0. 0 0 0 5-0. ejfctf^WMW^mm-frioteV* 
»CCeq=C+l/4Si+l/5Mn+4/13Cr^ 0. 80%^Ce 

t^ 0 t> fro, /1-9>f hi$B$B0> 12 hfc7x9>f h#®^&7x7>f 
h^{«I©3 0nm<Z)^gH-e, iz;*>#-f h/7x5>f MMS©S i&*{B#f£ 
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m+rt»9<DS fcl. l-ftf»J&***3K:S iWfl/TiSy, L^t® 

&f^l0~9 0° 0D|gHl^lC$>y. §r»y»S««, l 8 0 OMPa &_hT% 

[»UI<z>fMIHfe8W!] 
[0 0 0 1] 

[0 0 0 2] 

3i6 7T >f7i-fc^B|4:bfc»*5^r-^<Dlll5fti:bT«:, ii*^ 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

„ «»*#3ic«»fflan'rv^«ii ozrsm ©9iw*s«2 2 o o.MPa i/* 

-2f, ifffiM2ic^MSnTVN^iiiSM^^lc^ 

MlJ^IilbT, #^7-6 5 1 4 2Mt*H Ceq=C+ (Mn + Cr) 
/5^0. 5 7%IC*3feLfciMiJ:yi«SS*l«gi»y»a I 2 2 6MPa &±<D 

5 2 OMPa l/*/l/T?*»J, ery«RCD3l»y«lSK:Jfc^T^©^« 
[0 0 0 9] 

[3&iJ!##fcbJ:3 

[0 0 10] 

3ii:5fev>fc&K:fcmmM2c0j?S&?£< bfcttftttfc £&vngdt% 
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»*fc**.*v^J:3K:, V-^©aUB*»ft»< b*»ntffc&fc**i:*^W 
[0 0 11] 

[0 0 12] 
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[0 0 13] 
[0 0 14] 
[0 0 15] 
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[0 0 16] 

(1) C : 0. 6 5%jg~l. 1%, Si:0. 15-1. 5%. 

Mn:0. 20-1. 5 %*** U MKC r : 1 . 2 %#TT% (Mn + Cr 
) : 0 . 2 - 1 . 51 Mo : 0. 0 1-0. 1 %> V : 0 . 01-0. 1 %, 
A 1 : 0. 002-0. 1 %, T i : 0 . 002-0. 1 %, N b : 0 . 001 
-0. 3%. B : 0. 0 0 0 5-0. 1 %<D 1 «* fett 2 m&Jl^^ 0 • 0 
0 0 5-0. 5%-£#U jSWFeRWWJKW^tt^^fey, HlCCeq = 
C+l/4Si + l/5Mn + 4/1.3Cr^ 0. 80%^Ceq^l. 80 

^^ODfe-r^M^l 0-9 0° <Z>«gfflP^lC^»;, 9IK*J3iS^ ISOOMPa 

jgJLhT*, NrlBft#ftll»ft*l'* ««M»««aW^t3*y*^T-f/t-ftJR# 

[0 0 17] ^ 
(2) ft*%T% C : 0. 6 5%®-l. 1%, Si:0. 5-1. 5 %, M 
n:0. 20-1. 5%mU 5CCr :l. 2%^TT*> (Mn + Cr) 
: 0. 2-1. 5%, Mo : 0. 0 1-0. 1%, V : 0. 0 1-0. 1 %, A 
1:0. 002-0. 1% Ti:0. 002-0. 1%, Nb:0. 001- 
0. 3%, B:0. 0 0 0 5-0. 1 %<D 1 @* fe» 2 m^±^^ 0 . 0 0 
0 5-0. 5%*#U e8.Tfi**!m$l*m®frb*V* MKlCeq = C 

+l/4Si+l/5Mn+4/13Cr^ 0. 8 0%^Ceq^l. 80% 

CD#SHT% h/7x5-f h#®tf>S i**«f* (-fe^>*-f 
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^S^^y 2 0^/mmaT"efey. fro, tfJ^ffir^^rAy^T^^^^r^f^^ 1 0 
-9 0° CDfSHftlC&y, §13R»J3SIS^ 1 8 0 OMPa J^_hT% »T®^#»&S7£ 
ft fc U IK«l»*#1tiR**t> S^77>f^- ft*** * R0#2®r® 
U ^tSJC^SO. 2~5 0m©HOfr&fc*S*fi*i5«:3&U ^S^I^tC^^ 

[0 0 18] 

[|8i$!(Z>|gi6©7£ffit] 
[0 0 19] 

$j|CZ)§[^ l J3&£ £ 1 8 0 OMPa JSUilCf &&9&tf&&. 
[0 0 2 0] 

«82&l«®mt%M^boo*X*<Z>m^<S35ii-Sfe«)^^ mM^t^Iic^ 

it, s o OMPa 7*\mmsmifis5%sk 

T, 200 OMPa T?tt8 0%aTKiar>L&*««*«rTf*&- r*l6©*#ftt»fe 
Tfcfcictt, *JWMttMI©9l»»J!IS l 8 0 OMPa 7tt£*EMltt<Z>9in»Jtt3 
& 1 1 0 OMPa J^i:, 2 0 0 OMPa *e« 1 2 0 OMPa 
[0 0 2 1] 

v-&ttKmBir&mmbifimtfi>* sLmvfco *<Dt=.&>* flux 
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^2 0 0 2-1 1 0 8 0 7 

itWtaitfiWe*^ **>*TCr f uo, v, ti. NboBW 

[0 0 2 2] 

1, Ti, Nb, V, B(0ttft%!CJ:yHft^**K*ySI*jBE9(0Sl»««:» 
[0 0 2 3] 

* j:K©iwm**tt«f ft mm b t ^tox b t ft isBt-r s 

H»?»iBtSC, Si, Mn, Crtt, »*#^&nt-&®^ **»<D#W 
[0 0 24] 

[0 0 2 5] 

$ 1 1 o oMPa «±ft«#T?*3tev^ i. MHtatx**© 
i. i%i:t-6o 

[0 0 2 6] 

Sift, B«««flsff«K:J:oTil»ftlfcflsi**#*« ? *«- °- 15%«T 

T?i**©a&*ft#&*ifcv%. i. 5%«-e»»tt**flsa**©T?o. i 

5%~1. 5%fci-So 
[0 0 2 7] 
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5%~1. 5%^U *-9>f hifS»Z>iZ*>#-f bt7x7>f 

h*B$I<Z>3 Onm©«§B"£\ iZ*>#-f h/^ai^-f h^lff® S i ft^Mtf^ 

i^;^?0S i^ti) ^i. i srsua-rs^^jcs i*«#«-r**^K 
fg^ts^n^feSo 0 sfsuttstf 2 i o oMPa ©h&s^ji^^s i 

AP-F IMfcH&C<fc>JiB!lJ£U ^feS^«riBT*^>So fflc> 5[SR»J»3#2 
0 0 OMPa ^±0D«^«, S i fetff&©|gHK:M}£'rS*#3* bV\, 
[0 0 2 8] 

[0 0 2 9] 

fe, HWiOSrteyMlST? 1 1 0 OMPa J^JbflW&ffi&fcV^ — l. 5%®T* 
[0 0 3 0] 
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>1M I* ©"CC r : 1. 2%J£TFT% (Cr+Mn) :0. 2-1. 
[0 0 3 1] 

Mo, Al, V, Ti, Nb, B^±V^•rtl ; fer^<©M^S*i-^^^T, 15 

^5:{EiS-rS7t;^"e&'5o Mo : 0. 0 1%^^, Al : 0. 0 0 2 %7fc?©, V 
: 0. 0 T i : 0. 0 0 2 %5fc», Nb : 0. 0 0 1 B : 0 

0 0 0 5%*»-? lttltfcttaWBUltWCO. 0 0 0 5%*it'l« 
©8&ai#»&;ftfcV\, Mo : 0. 1%M> Al : 0. 1 %«, V: 0. 1 %«, 
Ti : 0. 1%®, Nb : 0. 3 B : 0. 1 l«»*fctt2«SI 

: 0. 0 1-0. 1%, V : 0. 0 1-0. 1 %, A 1 : 0 . 0 0 2-0. 1% 
Ti:0. 002-0. 1%, Nb:0. 001-0. 3%, B:0. 000 

5-o. i%(Dimm^r^t2mm&,±^tf^o. 0005-0. 5%tcis£ 

[0 0 3 2] 

p, ste^?fr%m'&*£fcz^zm&fr i 3 0. 0 3%«T^a*bvx„ n» 

[0 0 3 3] 

Ceq = C.+ l/4Si + l/5Mn + 4/13Crili 

%«±T?j&wti«i i o oMPa jK±©»R&*'rs»^tt»e>n*^-^* <i w^ 

bfe©*e«Wm^i»©9ISRy3ftS^l 8 0 OMPa JgUlT'teO. 8 0%^±lCPS 

y 1M V tf>#r ffi & tSMT* £ & * -e & £ o 
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[0 0 3 4] 

C eq=l. 8 0%ltlt Mtt<?>mi* Afttt#Jl#»K 

^b^ftS*******©**?* 1. 8 0%2:±l^ilbfec 
[0 0 3 5] 

Mcimx.Tm^i^ic*fbT«^$:^-rs^^i o^*a*is. 

T*igi$K:##*f &m-£%-£A;$Ti 0fc*iMH i©^i-#^i 2#««KH£#« 

y2 0*/«m«T. #'M»1 1 fc*M»T«©fc*£*l 2*1 0-9 0° 

©ttHW^-rs^Ki^yanx^owTJK&aiftiT?**. ^> * 

BBJEJS© # y A - & £ * >J BM^ ft icM < ^ * ® < 
[0 0 3 6] 

dCD^Hr^l OCD^&WJM-rs^fcbTra:, Mx.^. Itr^bfe «fce>&C 

o b^U &&mmfciSfti:^&ffim5. 0 ^TOX^F^)^®^ 
&/jNS<-rS*icm#^feS. IKS 5. OMtfMR, «*.tf4. 5mm, 4. 0 mm, 
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3. o«*"if©*#**MJnXU 

arr&SMIicfcy rttft#ft*£*U rlM»#Tf 8#«JHc«Mtsi-***^r 

[0 0 3 7] 

y /i &wSEf * * -■ 

[0 0 3 8] 
[0 0 3 9] 

Xtt%*U «l»«»»KilIXbfeBC, 1 8 0 OMPa tt£U:®*lKfca«* 
S^tbtlt Ceq = C+l/4Si + l/5Mn + 4/13Crtbt 
0. 80%£Ceq£l. 8 0%©«HWK»aft5|f^i»T?»S. 
[0 0 4 0] 

ti^I^v^r^t-f hm^ij, ?waiinxtt*«*i/<*fl3bTv%*fc«)K: 

So 

[0 0 4 1] 

tm&rvJMv ht§g^£o a x ^>M^+ 5 otjbu:, +3 0 0 
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mmouMmmz, ttt mm® j - ttt mmo j - xum+ 5 0 °c 

©fgfflK:#$si3~2 0-C/#©^T^^U *tf)f^ TTTffiii0;-XlI 
~TTTffiS©^->CSM+5 0X:OD^ffllC5#m±. 5#£TF&*#U 

, 3t;/mu:<D#^#^t-&*#M*bv^ 

[0 0 4 2] 

x. 1 1 0 oMPa afc®**fc***ii»tt#&*'*'* wwwwhkdswu* 

3£LT, 1 8 0 OMPa JgH±tt««ffi#fc^©T*, Ceq£bT0. 8 0 %£U: 
[0 0 4 3] 

£ fc> C eq=l. 8 0%®T*li, W©itA^WJ^ 

©jnxtt«:*b<*flss-e:s : *« c **®^ -1 - 8 0%5:Jimi:bfeo 

[0 0 4 4] 
[0 0 4 5] 

[0 0 4 6] 
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£ft&©w«ft*R*«#«fcbTtt. ***** ittffl«»©^^yH**« 
n^m ft wft-r * s ic J: y . * 9 y * it±m^m,x* « 

5, 

[0 0 4 7] 

TIGiA 1/— !f-*«ftiJft«*^ WCRjfeattttV^ ?§ 
[0 0 4 8] 

mm* - zf)v%T - b ^h i a e> km y B&it©£ «> k> 

[0 0 4 9] 

«*^to*T WBEM ft *Jft b Bfc Wffi® ©«3B»ft tt^*W0^r & o 

[0 0 5 0] 

rOlI«S0. 2-5 /*m5|I^©IHl[&T% B&M7£H^*S§S3£X3I©$&lfeX 
i©Q-^i®5:IttIt5it, &SV^*||?£i&£©^ffift % >3 * b^.^b 
inx-r £ £ £ & iftC J: o *C ^ *l & = 
[0 0 5 1] 

^ »H»»»*©*»fcbTtt, HlT*R^ft3^bfeBK^©^ft^ 
bTV%*#, 3^tFKllS^bTV>S%©T*»^<. *©JB3fc, 

S*bVN. 
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[0 0 5 2] 

immm 
(mmm 1 ) 

82%C-1. 0%Si-0. 50%Mn-0. 0 04 5%A1 (Ceq=l. 
2 3%) Zi£^zmm2t(D\lUvhZ10S0°CKMmmz. 2^<D*UV 
hSil§t*77^5/^*;M§St^ »S4. OmmjCjBhMU 7°C/#SM 
©«M**K: J: »J 9W»J*a l 3 0 OMPa ic§H $1 b fc#S 4 t ©Wn>f 

®2CD?SJg3 , &7T>r^-^-^^t*J : ^^^ b : 5 - 2mm - : 2 * 

5 5mm, *»t : 1. 3 2 5mm, SIBUIME 1 8 2 OMPa 

iHS© L gffiS ^ * D JfiWtc t^iirA^^T^^^^ b & vn 0 
[0 0 5 3] 

&1~£*6 (3S2~3*6«:£l<Z>O^Sg) Kli»«©jffl«, Ceq, TS, 
[0 0 5 4] 
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[0 0 5 6] 



ffi!£# 2 0 0 3 




[0 0 5 7] 
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[0 0 5 8] 
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[0 0 6 0] 

No. 1~8 2*^*»«<I^ *<0«W:ilS«£«Tf**. 
*»©AfffctoXtt3«#S*l, 2 0 0 OMPa S«i^«KnNMmW 
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[0 0 6 1] 

MPa ^©•ii^^ii^aMi&aift^&wffi**^- 

[0 0 6 2] 
[0 0 6 3] 
[0 0 6 4] 

JfcgjMNo. 3 6lC^-TJ:e>C (Mn + Cp)#*»fl««Bt*»BC* 
[0 0 6 5] 

Jt««No. 3 7&Cj^t-J;e>&C, ftHfiCCeq^oTti, Al, Ti, M 

o, v, Nb, b c**i*tHU aitt««b<«ftu 

[0 0 6 6] 
[0 0 6 7] 

[0 0 6 8] 
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[0 0 6 9] 

0. 8 2%C-1. 0%Si-0. 5 0%Mn-0. 0 04 5%A1 (Ceq 
= 1. 23%) ft^*"r«M2 t©lfWb*l 0 5 0X3Kiairtl«K:, »«4 
OmmtCffigEU- 7 TD /fMM©«Wfr*IC J: »J 9I» U 1 3 0 OMPa |c«ft 

^itfeo »#&9 0 0X3xl^MlcftiJ»U **M&*U 

o *©W»*«:8 5 0TCxi^WC1?iniH*K:, »Htl 0T3/*©*fWWPb 

fc*HC3. 0m*T?4r-f*#*i:U D-7-©WItIS 1. 8mmj|£(Z>m 

^ b feo o v^ t* ibsw^ic § fc «> jc u^-*#-r*n- 

^-KlTJfrfflffiJi&fTV^ : 5. 2mm, |*I#a : 2. 5 5 mm. : 1 

3 2 5mm. 18 2 OMPa /iffl&f 6 

o km© mm^mmm & asse b & . 

[0 0 7 0] 
[#!$!©»*] 
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(b) tt*©WrllBn?&S. 
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[02] 

TS = 2 1 0 OMPa MMJgJtigtfti!) S i S i®7x7>f hffi^© 

[04] 

0. 82%C-1. 02%Si-0. 52%Mn-0. 0 04 2%A1^ 
. [05] 

(a) , (b) }«I Wi® LiiiiillSit^t^S. 
[06] 

(a) , (b) immj&mmm<oMJi$ffiB&mitrt-*3£M~e&2>o 

[0 7] 
[08] 

[$£#<« «£] 

2 —ISJES 

3 -^tSg^jg 

4 —^MJS 

5 -mum 

6 -flUM 

8 -vmf&mfcffltwn^ 

1 O-^Wff 
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1 1 •»mjR&Mti&Wii'tiifRG>* t *M 
1 3 -ti&mj&mi&m<D&iB& 

1 5 — ^M^r'V' *y ^ 
1 6-7KEf 
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imVk&ffl MA%X: C:0. 6 5%i~l. l%tCeq = C+l/4S 
i + l/5Mn + 4/l 8Cr#, 0. 80%^Ceq^l. 8 0%«£U 

TT?*y. it»A«li:it^llW«>«!^K#i o~9 0° ©«5HWtc&y. 9IK»J 

18 0 OMPa a_hT% »r®«^H&]S^S:^b> WWtfW**** 
»J»7T>f^-t«lt«n*fSiif*i«^ OTflC^SO. 2-5 a* m© 
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ft m *MCTiTi2ti# 

2. 3EE¥^H 2 0 0 2^11H 80 
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